Genomic imprinting in the rat: linkage of Igf2 and H19 genes and opposite parental allele-specific expression during embryogenesis.
Igf2 and H19 are closely linked imprinted genes in both mice and humans that are expressed from opposite parental alleles. In this study we demonstrate that these two genes are also closely linked in the rat, with the H19 gene mapping to within 145 kb of Igf2 on rat chromosome 1. We identified polymorphisms in H19 and Igf2 transcripts in two inbred rat strains and determined the expression of the parental alleles in F1 offspring. The H19 gene was shown to be expressed exclusively from the maternal allele in all fetal and neonatal tissues. Monoallelic expression of Igf2 from the paternal allele was found in all tissues except the leptomeninges and choroid plexus. Igf2 in the choroid plexus was monoallelic at days 13.5 and 15.5 of gestation with a switch to biallelic expression by day 18.5, demonstrating a loss of imprinting after the choroid plexus has differentiated. Biallelic expression of Igf2 was observed in the leptomeninges at all fetal and neonatal stages analyzed. These studies demonstrate conservation of imprinting of two closely linked genes transcribed from opposite parental alleles in a species other than human or mouse. A comparative approach between different species will be important in defining the mechanisms that regulate the tissue-specific expression of imprinted genes.